We present a model for nonlocal diffusion with Dirichlet boundary conditions in a bounded smooth domain. We prove that solutions of properly rescaled nonlocal problems approximate uniformly the solution of the corresponding Dirichlet problem for the classical heat equation.
Introduction
Let J : R N → R be a nonnegative, radial, continuous function with R N J(z), dz = 1. Assume also that J is strictly positive in B(0, d) and vanishes in R N \ B(0, d). Nonlocal evolution equations of the form In this article we propose the following nonlocal "Dirichlet" boundary value problem: Given g(x, t) defined for x ∈ R N \ Ω and u 0 (x) defined for x ∈ Ω, find u(x, t) such that
In this model we prescribe the values of u outside Ω which is the analogue of prescribing the so-called Dirichlet boundary conditions for the classical heat equation. However, the boundary data is not understood in the usual sense as we will see in Remark 2.1, below. As explained before the integral J(x − y)(u(y, t) − u(x, t)) dy takes into account the individuals arriving or leaving position x ∈ Ω from or to other places while we are prescribing the values of u outside the domain Ω by imposing u = g for x ∈ Ω. When g = 0 we get that any individuals that leave Ω, die, this is the case when Ω is surrounded by a hostile environment. See [11] for a similar model.
Existence and uniqueness of solutions of (1.2) is proved by a fixed point argument in Section 2, where a comparison principle is also obtained.
Let us consider the classical Dirichlet problem for the heat equation,
The nonlocal Dirichlet model (1.2) and the classical Dirichlet problem (1.3) share many properties, among them the asymptotic behavior of their solutions as t → ∞ is similar as was proved in [7] . The main goal of this article is to show that the Dirichlet problem for the heat equation (1.3) can be approximated by suitable nonlocal problems of the form of (1.2).
More precisely, for a given J and a given ε > 0 we consider the rescaled kernel (1.4) J ε (ξ) = C 1 1 ε N J (ξ/ε) , with C −1 1 = 1 2 B(0,d) J(z)z 2 N dz.
